Acetylcholine receptors are members of the superfamily of ion channel-coupled receptors which are gated by specific neurotransmitters and mediate the passage of potassium and sodium ions across synaptic membranes, two main classes of which are neuromuscular and neuronal AchRs [1] [2] [3] . The three-fingered alpha neurotoxins are specific antagonists of nicotinic acetylcholine receptors (nAChRs) [3, 4] . Because of the high degree of specificity and selectivity of snake neurotoxins, they are considered as invaluable candidates that serve as templates for drug design in treatment of diseases involving nAChRs. In order to better understand the details of their interaction with nAChRs, we performed a docking simulation study with the program FTdock. The loop II (middle finger) of the long chain neurotoxins which is believed to contribute mainly in binding and/or interaction of long chain neurotoxins with muscle type nAChR, was isolated from the main frame of alpha neurotoxin I from Naja oxiana (1W6B) [4, 5] . The isolated loop II consisted of 31 amino acids (from cys 15 to ala 45) with a dominate beta structure, and two disulphide bonds. Prior to docking simulation, both the isolated structure and the long chain neurotoxin were submitted to a molecular dynamic (MD) simulation of 20 and 10 nano seconds, respectively. Selected snapshot structures along each MD trajectory were then subjected to the FT docking. The best-scored complexes were further refined with multidock program associated with 3D-Dock suite. Finally, the binding modes and amino acid residues involved in both receptor and the ligands were found and compared. The results show two main binding modes for the isolated 31-mer fragment: the principal one (~80%) locating in the lumen of the extracellular domain of the channel, the site that is usually occupied by non-competitive antagonists of nAChRs and physically blocks the entrane pore [6, 7] . Another binding site for the 31-mer peptide was located on only one of the known competitive antagonists' binding sites (~20%). Comparative study of docking of long chain neurotoxin with the same receptor shows two main binding sites (alpha/gamma and alpha/delta), with a preferential tendency for one of the antagonists binding sites over the other. The results reveal the somehow underestimated role of loops III and I of long chain neurotoxins in the binding and/or recognition nAChRs, and offers a better understanding of the factors involved in antagonist binding mechanisms. 
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